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Antioxidant activityAbstract Two varieties namely Early superior and Flame seedless grapes were analyzed qualita-
tively and quantitatively to evaluate the antioxidant compounds such as phenolic compounds
and activities of antioxidants for the two varieties. Also prepared juices, jam and raisins were also
undertaken. Results showed that there is a little signiﬁcant difference for chemical constituents
between the two investigated varieties except for total soluble solids which was higher in Flame
seedless grape than Early superior grape. Flame seedless juices had the highest content of total
phenolics and ﬂavonoids which was 67.25 and 30.40 mg/100 ml while, ﬂame seedless raisins had
the highest content of total phenolics and ﬂavonoids which were 100.42 and 57.07 mg/100 g. On
the other hand the highest content of total phenolics and ﬂavonoids showed in Flame seedless vari-
ety jam which was 120.94 and 80.43 mg/100 g in Flame seedless jam, and it was 83.23 and 43.10 mg/
100 g for jams Early superior. The highest content of total phenolics caused to rise the activity of
total antioxidant was showed in Flame seedless raisins (83.37%). Results also indicated that the
Flame seedless variety had the highest content of both catechin and p.coumaric which was 15.66
and 27.74 lg/100 g but the lowest content was for caffeic and syringic 0.30 and 0.43 lg/100 g,
respectively. On the other side, the lower content of phenolic compounds was noticed in Early supe-
rior grapes compared to Flame seedless variety. Sensory evaluation revealed that no signiﬁcant dif-
ferences in color for jams and raisins prepared form the two tested varieties. The taste of early
superior juice recorded the highest score than Flame seedless juice.
ª 2014 Production and hosting by Elsevier B.V. on behalf of Faculty of Agriculture, Ain Shams
University.Open access under CC BY-NC-ND license.Introduction
Grape (Vitis vinifera) is one of the largest fruit crops in the
world and there are greater than one hundred grape species
which are divided into 2 subgenera: Euvitis and Muscadinia
.Most of the species are in Euvitis subgenera (Vivier and
196 F.B. El-kassas et al.Pretorius, 2002). Commercially cultivated grapes are usually
classiﬁed as table or wine grapes depending on their intended
method of consumption (This et al., 2006).
Grapes are using as fresh fruit (table grape) and processed
fruit such as jam, grape juice, jelly, molasses, and raisins)
(Schamel, 2006). Grapes are known to contain substantial
amounts of simple sugars especially glucose and fructose.
Moreover, grapes usually contain about 19% or more sugar
contents by fresh weight (Bellincontro et al., 2004).
Grapes, considered as a rich source of polyphenolic com-
pounds, have tremendous potential for use in the development
of such products (Threlfall etal., 2005). Antioxidants including
vitamins, ﬂavonoids, and phenols represent one group of utra-
ceuticals found in grapes (Ames and Hofmann, 2001) and have
demonstrated a wide range of health beneﬁts (Ju and Howard,
2003).
(Feringa et al., 2011) mentioned that epidemiological stud-
ies and randomized controlled human trials have associated
the consumption of grapes and grape juice with a wide variety
of health-promoting effects particularly the reduced risk of
cardiovascular diseases, type-2 diabetes, certain types of can-
cers, and other chronic complications.
(Park and Pezzuto, 2002) reported that, most phytochemi-
cals have antioxidant activity and protect our cells against oxi-
dative damage and reduce the risk of developing certain types
of cancer.
Thousands of phenolic compounds with amount, different
characteristics, and functions have been identiﬁed (Saldamli,
2007; Kafkas et al., 2006). Meanwhile, Phenolic compounds
in foods cause different variations in organoleptic qualities like
taste, bitterness. Also sourness; and color properties are
altered with phenolic compounds and anthocyanins. On the
other hand, the importance and beneﬁcial effects of phenolic
compounds have increased by passing day (Nizamlioglu and
Nas, 2010). Where, Phenolic compounds from plant sources
are categorized into two groups as ‘‘phenolic acids’’ and
‘‘ﬂavonoids’’ while phenolic acids are further subcategorized
into two groups as cinamic (hydroxycinamics) and benzoic
(hydroxybenzoic) acids (Cemeroglu et al., 2004).
(Baysal, 1994) reported that, microwave heating is an elec-
trical thermal method which inactivates enzymes and microor-
ganisms without signiﬁcant adverse effects on ﬂavor and
nutrients. Microwave heating is based on the transformation
of alternating electromagnetic ﬁeld energy into thermal energy
by affecting the polar molecules of a material. In microwave
heating, heat is generated directly into the material, leading
to faster heating rates, compared to conventional heating
where heat is usually transferred from the surface to the inte-
rior. However the electrical energy is converted to heat and
Instant heating occurs depending on the current passing
through the food material. The uniform heat generation that
results give uniform temperature distribution, especially for
liquid foods. Ohmic heating is used in a wide range of applica-
tions such as preheating, blanching, pasteurization, steriliza-
tion, extraction of food products. Its advantages compared
to conventional heating include maintaining the color and
nutritional value of food, short processing time and higher
yield (Leizerson and Shimoni, 2005).
This investigation was aimed to evaluate the qualitative
and quantitative phenolic compounds and antioxidant activ-
ity in Early superior and Flame seedless grapes varieties
and its products. Also, evaluation of different levels of totalantioxidant activities and sensory evaluation of juice, raisin
and jam grape prepared for the two varieties were also
undertaken.
Materials and methods
Preparation of grapes fruit samples (Early superior and Flame
seedless).
Two varieties of grapes namely Early superior and Flame
seedless were obtained from Horticultural Research Institute,
Agriculture Research Center, Giza, Egypt. Seasons of both
2011and 2012.
The grapes were selected according to uniformity of shape
and color in the commercially ripe stage. The fruits were
divided for analysis as fresh and other parts were prepared
for different processed.
Grapes fruit (50 g) was homogenized and extracted in
100 ml of 80% ethanol for 4 h at room temperature. The
extract was ﬁltered and rinsed with 50 ml of ethanol. Extrac-
tion of the residue was repeated using the same conditions.
The two ﬁltrates of ethanol were combined and evaporated
under vacuum at 40 C to obtain dry extract. The extracts were
placed in a plastic bottle and then stored at 18 C until used.
Preparation of juice:
1. Grapes were washed, spared from stem and then crushed
for 5 s. by using a laboratory type blinder. Grapes mashes
subjected to microwave heating for 4 min. at 900 wt.
2. Preparation of raisins:
3. Grapes were washed and dipping in 0.1 N sodium hydrox-
ide solution for 30 min. Fruits were washed, Spread in trays
and then dried at 55 C by air oven drier until dry.
4. Preparation of jam: 400 g. of grapes, mixed with 366 g of
sucrose and 1.8 g pectin used for prepare of jam for both
the two varieties. Citric acid was used for adjusting the
pH values of gelling state for the mixture. For proper gela-
tinization of pectin after that the mixture were cooked until
ﬁnal product contained 75% of soluble solids.
Chemical constituents
Moisture content, Protein, Total lipids, Ash, Total soluble sol-
ids, Total sugars, Reducing sugars, Non reducing sugars,
Crude ﬁber and pH values were determined according to the
methods described by AOAC (2000).
Assay of total phenolics
Total phenolic compounds of grapes fruit were performed by
the methods involving Folin–Ciocalteu reagent and gallic acid
as standard (Slinkard and Singleton, 1997). Extract solution
(0.1 ml) containing 1000 mg extract was taken in a volumetric
ﬂask, 46 ml distilled water and 1 ml Folin–Ciocalteu reagent
were added and ﬂask was shaken thoroughly. After 3 min,
3 ml of solution 2% Na2CO3 was added and the mixture was
allowed to stand for 2 h with intermittent shaking. Absorbance
was measured at 760 nm. The same procedure was repeated to
all standard gallic acid solutions.
Flavonoids were extracted and determined according to
Zhuang et al. (1992).
Table 1 Proximate composition of Early superior and Flame
seedless grapes (on fresh weight basis).
Chemical constituents (%) Early superior Flame seedless
Moisture 83.56 ± 0.89 81.24 ± 1.06
Protein 1.78 ± 0.41 2.14 ± 0.41
Lipids 1.11 ± 0.78 1.28 ± 0.52
Reducing sugars 19.08 ± 0.56 18.56 ± 0.90
Non-reducing sugars 1.77 ± 0.38 1.65 ± 0.38
Total sugars 20.81 ± 0.39 20.21 ± 0.75
Ash 3.09 ± 0.96 2.77 ± 0.54
Crude ﬁber 1.58 ± 0.27 1.97 ± 0.16
pH value 5.81 ± 0.32 5.77 ± 0.54
Total soluble solids 22.50 ± 0.74 28.00 ± 0.51
Results are presented as mean value of duplicates. Mean
values ± Std. Deviation.
Table 3 Identiﬁed compounds for phenolic contents of fresh
Early superior and Flame seedless grapes lg/100 g on fresh
weight.
Identiﬁed compounds Early superior Flame seedless
P.hydroxybenzoic 0.69 4.37
Caﬀeic 0.09 0.30
Catechin 5.05 15.66
Syringic 0.02 0.43
Ferrulic 0.13 1.39
Cinnamic 0.02 0.62
P.coumaric 0.01 27.74
Caﬀene 0.05 0.11
Salycilic 0.06 1.31
Table 4 Minerals determined in fresh Early superior and
Flame seedless grapes mg/100 g (on fresh weight basis).
Mineral Early superior Flame seedless
Mg 74.10 93.62
Na 548.46 530.63
K 1636.90 2161.73
Ca 75.52 116.76
Mn 0.576 0.442
Fe 5.570 3.336
Zn 1.89 0.834
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The DPPH (2,2-diphenyl-1-picrylhydrazyl) assay was done
according to the method of Brand-Williams et al. (1995) with
some modiﬁcations by Thaipong et al. (2006). The solution
was prepared by dissolving DPPH (24 mg) in methanol
(100 ml) and then stored at 20 C until needed. The working
solution was obtained by mixing the stock solution (10 ml)
with methanol (45 ml) to obtain an absorbance of 1.1 ± 0.02
units at 517 nm using the Jenway spectrophotometer. The fruit
extracts (150 lL) were allowed to react with the DPPH solu-
tion (2850 lL) for 1 h in the dark. Thereafter, the absorbance
was taken at 517 nm. The antioxidant activity was calculated
as a decrease in the absorbance value using the formula:
Inhibition activity ð%Þ ¼ ðA0 A1=A0Þ  100%
Extraction, separation and quantiﬁcation of phenolic com-
pounds were determined according to the method described by
Goupy et al. (1999). Model HPLC Agilent 1200 series
equipped with autosampling injector, solvent degasser ultravi-
olet (uv) detector set 280 nm. The column temperature was
maintained at 35 C.
Perkin Elemer Atomic Absorption Spectrometer 3300 tech-
nique was used to estimate the content of Fe and Zn according
to AACC (1983).
Statistical analysis
All data were recorded as means and analyzed by SPSS Win-
dows (ver.10.). One-way analysis of variance (ANOVA) andTable 2 Content of total phenolics, total ﬂavonoids and total antio
grapes of Early superior and Flame seedless mg/100 g (on fresh weig
Phytochemical compounds Fresh juices Rai
Early superior Flame seedless Ear
Total phenolics 30.46 ± 0.56 67.25 ± 0.28 50.9
Total ﬂavonoids 22.57 ± 0.11 32.40 ± 0.88 25.2
TAA (%) 51.59 ± 0.86 70.10 ± 0.40 51.1
Results are presented as mean value of duplicates. Mean values ± Std. DDuncan comparisons were tested to signify differences between
raw and different processed varieties of grapes.
Results and discussion
Proximate chemical composition of two grapes varieties, Early
superior and Flame seedless grapes are given in Table 1. The
moisture contents of Early superior and Flame seedless were
83.56% and 81.24% for the two varieties, respectively. Where,
Protein content was 1.78% and 2.14% on fresh weight. How-
ever total lipids were 1.11% and 1.28% and ash was 3.09%
and 2.77%. Total sugars, reducing and nonreducing sugars
were 20.81%, 19.08% and 1.77% for Early superior and it
was 20.21%, 18.56% and 1.65% for Flame seedless, respec-
tively. Also crude ﬁber was 1.58% and 2.17%. Meanwhile,
there were no signiﬁcant differences (P< 0.05) between the
two varieties for all chemical constituents except for total sol-
uble solids which was 22.50% and 28.00%, in Early superior
and Flame seedless, respectively. These results were lies in
the range that obtained by Burini et al. (2010), Which theyxidant activity (TAA) of juices, raisins and jam produced from
ht basis).
sins Jam
ly superior Flame seedless Early superior Flame seedless
7 ± 0.42 100.42 ± 1.22 83.23 ± 0.71 120.94 ± 0.98
6 ± 0.19 57.07 ± 0.37 43.10 ± 0.35 80.43 ± 0.15
0 ± 0.94 83.37 ± 0.55 60.87 ± 1.11 71.89 ± 0.44
eviation.
Table 5 Sensory evaluation of jams, raisins and juices prepared from Early superior and Flame seedless grapes.
Criteria Product prepared from
Early superior Flame seedless
Jam Resins Juice Jam Resins Juice
Color 7.64 ± 0.81 7.45 ± 0.82 7.20 ± 0.92 7.82 ± 0.60 7.36 ± 0.81 8.20 ± 1.31
Taste 7.05 ± 0.96 7.04 ± 0. 79 8.00 ± 1.25 7.55 ± 0.93 7.45 ± 0. 93 7.60 ± 1.51
Odor 6.95 ± 1.06 7.55 ± 0.93 7.40 ± 1.43 7.45 ± 0.69 7.45 ± 0.82 7.10 ± 0.99
Texture 6.73 ± 1.10 7.45 ± 0.82 8.00 ± 1.25 7.27 ± 0.90 7.32 ± 1.10 7.60 ± 1.51
Overall acceptability 6.82 ± 1.17 7.59 ± 1.07 7.80 ± 1.23 7.45 ± 0.67 7.59 ± 0.97 7.40 ± 1.35
Mean values ± Std. Deviation.
198 F.B. El-kassas et al.found that, the pH values ranged from 3.25 to 3.64 and total
soluble solids from 9.5 to 21.5 Birx.
Table 2 shows the contents of phenolics and ﬂavonoids as
well as antioxidant activity of grapes and their products.
Flame seedless juices had the highest content of total phenolics
and ﬂavonoids 67.25 and 30.40 mg/100 g than 32.40 and
22.57 mg/100 g for Early superior on fresh weight basis. Also,
the raisins Flame seedless contained more total phenolics and
ﬂavonoids which were 100.42 and 57.07 mg/100 g than Early
superior raisins which contained 50.97 and 25.26 mg/100 g,
respectively. Results also showed that, the highest content of
total phenolics and ﬂavonoids was in Flame seedless variety
jam which was 120.94 and 80.43 mg/100 g. While jam of Early
superior was 83.23 and 43.10 mg/100 g. Subsequently, the
Flame seedless raisins had the highest content of total antiox-
idant activity (83.37%) followed by Flame seedless jam
(71.89%) and Flame seedless juice (70.10%). On the other side,
results indicated that, the Early superior jam had the highest
total antioxidant activity (60.87%) and the lowest content of
antioxidant activity was (51.10%) in Early superior raisins.
These results are in agreement with that obtained by Nile et
al. (2013).
Phenolic compounds of fresh early superior and Flame
seedless grapes were analyzed by HPLC and the results are
represents in Table 3. Our results identiﬁed for both the two
varieties of tested grapes nine phenolic compounds. The nine
identiﬁed compounds of phenolics were p.hydroxybenzoic, caf-
feic, catechin, syringic, ferrulic, cinnamic, p.coumaric, caffeine
and salycilic. Results showed that, Flame seedless had the
highest content of both catechin and p.coumaric which was
15.66 and 27.74 lg/100 g, respectively. However, caffeic and
syringic was the lowest which was 0.30 and 0.43 lg/100 g,
respectively but p.hydroxybenzoic was 4.37. On the other
hand, Early superior variety had the lowest content of all iden-
tiﬁed compounds of phenolic compared with that in Flame
seedless variety. Meanwhile, Early superior grape contained
the highest level of catechin which recorded 5.05 lg/100 g
but less than in Flame seedless which recorded 15.66 lg/
100 g. Also results showed that, Early superior grapes had less
content of all identiﬁed compounds of phenolics in comparing
with that in Flame seedless grapes. The high content of Flame
seedless phenolic caused to increase the activity of antioxidant
compared to Early superior variety. These results are similar
with those obtained by Sensoy (2012), which determined the
phenolic compounds in grape juices and identiﬁed some com-
pounds such as catechin, ferulic, P.coumaric and caffeic.
The minerals were determined in both grapes of Early supe-
rior and Flame seedless are shown in Table 4. The resultsrevealed that potassium is the predominant mineral in the
two tested varieties of grapes which were 1636.90 and
2161.73 mg/kg on fresh weight basis for grapes of Early supe-
rior and Flame seedless, respectively. However, sodium come
in the second order in both the two varieties which was
548.46 and 530.63 mg/kg for Early superior and Flame seed-
less grapes, respectively. The content of calcium and magne-
sium was 75.52 and 74.10 mg/kg for early superior and the
corresponding results were 116.76 and 93.62 mg/kg in Flame
seedless grape. Results also indicated that variety had the high-
est content of iron and zinc which were 5.57 and 1.89 mg/kg
but the corresponding values were 3.34 and 0.83 mg/kg for
Flame seedless grapes. On the other hand Flame seedless
grapes had the lowest content of manganese (0.44 mg/kg) com-
pared with that in Early superior (0.576 mg/kg). These results
are agreement with that obtained by Ghrairia et al. (2013) they
found that potassium 628–854 and calcium 28.67–41.70 mg/
100 g on dry weight basis in ﬁve varieties of grapes. Also,
our results are similar with that mentioned by Dani et al.
(2012).
Sensory evaluation of jams, raisins and juices prepared
from grape varieties of early superior and Flame seedless were
achieved according to the scales degree (0–10) and the results
are shown in Table 5. The color of Flame seedless juice
recorded the highest degree compared with Early superior
juice. No signiﬁcant differences for color of Jams and raisins
prepared from both Early superior and ﬂame seedless were
observed while, the taste of the Juice prepared from early supe-
rior had higher than Juice prepared from ﬂame seedless. On
the other hand, there were no signiﬁcant difference between
Jam prepared from the two varieties of grapes were noticed
but the odor, texture and overall acceptability of early superior
Jam recorded the lowest score for tested criterion than that
prepared from ﬂame seedless grapes.
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